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(54) IMAGE PROCESSOR 

(57) Abstract: 

PURPOSE: To facilitate to detect a boundary with an 
original and to reduce deterioration in an image quality 
to a minimum. 

CONSTITUTION: The image processor for reading the 
information of an original placed on a platen 2 by using 
an image pickup device for photoelectric conversion is 
provided with a liquid crystal plate 5 loaded on a 
platen cover 3, a liquid crystal and high polymer 
composite film 14 constituted of at least two components 
of a low polymer liquid crystal material and a high 
polymer compound is held between two conductive 
supporting bodies 9 and 12 by the liquid crystal plate 
5, one of the conductive supporting body is formed with 
a transparent conductive supporting body 9 having with 
transmissivity while the other is formed with a 
conductive supporting body 12 having high reflectance. 
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Partial English Translation of JP 7-140433 
[0008] 

[means to solve the problem] 

An image processing equipment according to the present 
5 invention is aimed for reading information in a document placed 
on a platen , using image pick-up element to perform photoelectric 
conversion. The equipment includes a liquid crystal plate 
mounted on a platen cover for pressing the document. The liquid 
crystal plate is structured by sandwiching a polymer/ liquid 

10 crystal composite film consisting of at least two components 
between two conductive support bodies. These components are 
respectively formed of a low molecular-weight liquid crystal 
material and a polymer compound. One of the conductive support 
bodies is transparent having high transmittance, while the other 

15 conductive support body has high reflectivity. 
[0009] 

[function] 

According to the present invention, the polymer/ liquid 
crystal composite film is structured on a soft PET (polyethylene 

20 terephthalate) film base, instead of glass base member. An 
electrode face on the back is evaporated with aluminum. When 
the liquid crystal is in transmission mode, high reflectivity 
is obtained by means of aluminum evaporated on the back. When 
the liquid crystal is in non-transmission mode, the liquid 

2 5 crystal is turbid so that the dens ity level becomes substantially 
the same as the density of the background area of the document. 
At the time of sensing the document, the area through which 
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the light is transmitted and reflected on the high reflective 
face of the aluminum evaporation layer can be distinguished 
from the background area in the document, so that the accurate 
document sensing can be attained .'On the other hand, when reading 
5 the document for reproduction, the turbid state of liquid crystal 
enables to prevent from reproducing punched holes colored in 
black, or to prevent from picking up images existent on the 
back surface of the document. 

10 [0011] 

In FIG. 1 (A), in the upper part of image processing equipment 
1, there are provided a platen 2 for loading a document, and 
a platen cover 3 for pressing the loaded document. On the surface 
of platen cover 3 the side of which can contact to the document, 
15 a liquid crystal plate 5 in accordance with the present invention 
is mounted. 
[0012] 

As shown in FIG. 1 (B), liquid crystal plate 5 is pasted 
to platen cover 3 through a cushion member 6. Liquid crystal 

20 plate 5 is constructed of; a transparent conductive support 
body 9 coated with an ITO transparent electrode layer 8 on PET 
(polyethylene terephthalate) film which sufficiently 
transmits document illumination light; a conductive support 
body 12 having high reflectivity to reflect document 

25 illumination light, provided with an aluminum evaporation layer 
11 on a PET film 10 ; a spacing member 13 disposed for maintaining 
the distance between the two conductive support bodies 9 and 
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12 ; a polymer/ liquid crystal composite film 14 enclosed between 
the two conductive support bodies 9 and 12; and electrodes 15 
respectively attached to the two conductive support bodies 9 
and 12. 
5 [0013] 

The aforementioned polymer/ liquid crystal composite film 
14 is constituted by at least two components: a low molecular- 
weight liquid crystal material and a polymer compound. By 
impres s ing voltage to electrodes 1 5 o f t he two conductive support 

10 bodies 9 and 12, polymer/ liquid crystal composite film 14 
converts its state from turbid state to transmission state. 
When the impressed voltage is removed, the state of polymer/ 
liquid crystal composite film 14 is restored to turbid state. 
Preferably, the voltage impressed to the two conductive support 

15 bodies 9 and 12 is an AC ( alternating current ) voltage to protect 
polymer/ liquid crystal composite film 14 from deterioration. 
For example, AC voltage having either sign wave, rectangular 
wave or triangle wave having frequency between 20 Hz to 20 kHz 
is applicable. 

20 [0014] 

Document illumination light is transmitted through 
polymer/ liquid crystal composite film 14, and the transmitted 
light is almost reflected by aluminum evaporation layer 11. 
This produces image information with high density on solid-state 
25 image pick-up element located on a light reception plane. In 
respect of the area outside the document, a higher density than 
the threshold density TH is obtained, as shown in FIG. 2 (A) . 
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After the impressed voltage is removed, the document 
illumination light once transmitted through transparent 
conductive support body 9 is scattered because the molecule 
disposition of polymer / liquid crystal composite film 14 becomes 
5 randomized. Accordingly, polymer/ liquid crystal composite 
film 14 turns into turbid state. As a result, the density of 
both inside and outside area of the document becomes 
substantially equal, which is lower than the threshold density 
TH, as shown in FIG. 2 (B). 
10 [0015] 

The aforementioned two states are generated depending on 
the purposes: When sensing a document, it becomes easy to 
recognize the document border by setting polymer / liquid crystal 
composite film 14 to a high-density state. When scanning for 
15 reproduction of the copy, the deterioration of the quality of 
the copy can be prevented by setting polymer/ liquid crystal 
composite film 14 to a low-density turbid state thereby 
decreasing density difference from the document background. 

20 [0035] 

A switch of the liquid crystal state is carried out in the 
following manner : The document cover is structured so that closed 
status thereof can be detected by a cover open/close detection 
switch. When this closed condition is detected during an 
25 automatic document-size detection mode, the voltage is 
immediately applied to the liquid crystal by a start switch 
before the start of preliminary scanning. On completion of the 



THIS PAGE BLANK tuspro) 



A* 



preliminary scanning to detect the document , the applied voltage 
to the liquid crystal is immediately removed to restore the 
liquid crystal into a turbid state. As a result , the density 
of the liquid crystal becomes nearly the same as the density 
5 of the document background. Thus the equipment is put into a 
reproduction state. This turbid state of the liquid crystal 
with no voltage applied thereto is maintained until the start 
of the next preliminary scanning. 
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